Abstract. The aim of the present paper is to investigate the existence of positive continuous solutions of the nonlinear integral equation x(i) = \ t _ T f(s, x(s))ds, arising in infectious diseases. We give sufficient conditions ensuring the existence of positive periodic continuous solutions of this equation, provided that / is a continuous function periodic in the first argument. We also study the existence of positive continuous solutions of the initial value problem for the considered equation.
Introduction
In the present paper we deal with the delay nonlinear integral equation t (
1.1) x(t) = 5 f(s,x(s))ds, t-T
which can be interpreted as a model for the spread of certain infectious diseases with a contact rate that varies seasonally. In this equation x(t) is the proportion of infectives in a population at time t, r is the length of time an individual remains infectious, and f(t,x(t)) is the proportion of new infectives per unit time. This model was formulated and investigated for the first time by Cooke and Kaplan in [1] . They considered continuous functions / : Rx [0, oo[ -> R, f(t, 0) = 0 for all i 6 R, which generalize f(t,x) = a(i)x(l -x), where a(t) is the effective contact rate at time t. Obviously x(t) = 0 is a trivial solution of (1.1). To find conditions ensuring the existence of at least one positive continuous solution of Eq. (1.1) was the main purpose of numerous investigations.
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Thus, in the papers [1] , [2] and [7] there are given sufficient conditions for the existence of nontrivial periodic continuous solutions of (1.1), provided that / is periodic in the first argument, i. e. there exists a positive real number OJ such that
The papers [4] and [5] deal with the initial value problem for Eq. (1.1). There are given conditions ensuring the existence of positive continuous solutions of (1.1) when we know the proportion <j>(t) of infectives in the population for t 6 [-r, 0],
Clearly, in this case we must suppose that the function cf > satisfies the con
In the next two sections we shall establish two very general existence theorems from which several already known results can be derived. The first theorem gives conditions ensuring the existence of positive periodic continuous solutions of Eq. (1.1) while the second one guarantees the existence of positive continuous solutions of (1.1) satisfying the condition (1.2).
Positive periodic solutions of Eq. (1.1)
In this section we establish sufficient conditions ensuring the existence of nontrivial positive periodic continuous solutions of (1.1). In order to simplify the formulation of the results, we shall use the following assumptions:
there exists u> > 0 such that
there exist a positive real number a < c and an integrable function
and 
t-T
We are now in position to state the main result in this section. and let S be the subset of E defined by
Obviously 5 is a bounded closed convex subset of E. Next we define the mapping A : S -* E by t
Ax(t) := J f(s,x(s))ds. t-T
It is immediately seen that A is correctly defined because the assumptions (Ai) and (A3) guarantee that Ax is a continuous w-periodic function for every x 6 S. Moreover, by using the well-known Arzelá-Ascoli theorem, it is easy to prove that A is completely continuous. We claim that A(S) C S. To see this, let x E S be arbitrarily chosen. 
COROLLARY 2.2 ([2, Theorem 1]). Suppose that the assumptions (AI)-(A4), (Aq) and (A7) are satisfied with c -00 in (A2). Then Eq. (1.1) has at least one positive continuous solution x : IR -> M with period u and satisfying x(t) > a for all t € M.
Proof. The assumptions (Aq) and (A7) ensure (see [2] ) the existence of real numbers /x > r and /3 > 0 such that 
t-T
If the above relation holds, then x(t) = \ is a positive w-periodic continuous solution of (1.1). Suppose next that 0 < a < Define the functions b : R -> R and F : R 2 -» R by
F(t,x)
:=\a(t), respectively. Then it is easy to check that all the assumptions (AI)-(A5) are satisfied if we set c 1 -a and xo := 1 -o. Therefore Theorem 2.1 applies.
• REMARK. It should be emphasized that none of the theorems given in [2] or [7] can be applied in the conditions of the above corollary.
Positive solutions of the initial value problem (1.1)-(1.2)
Our main purpose in this section is to establish a general existence theorem for the initial value problem (1.1)-(1.2). From this theorem we shall derive the main result from [4] . It should be mentioned that our approach 134 T. Trif is based 011 the Schauder fixed point theorem instead of the transversality theorem used in [4] .
To simplify the formulation of the results in this section, we shall use the following assumptions: is a neighbourhood-base at the origin of E with respect to this topology.
